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Introduction
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To have equal uncertainty on mH, ∆mW ≈ 0.006 · ∆mtop

Current ∆mtop = 1.1 GeV ⇒ ∆mW = 7 MeV
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Tevatron

– pp̄ collisions at
√
s = 1.96 TeV

– Up to now:
∫

Ldt > 9 fb−1 delivered / experiment

– Measurement of mW: 200 pb−1 (CDF), 1 fb−1 (DØ)
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W (& Z) Signature

– High momentum lepton, |η| . 1

DØ: pT(e) > 25 GeV; CDF: pT(ℓ) > 30 GeV

– High momentum neutrino → Large /ET

DØ: /ET > 25 GeV; CDF: /ET > 30 GeV

– Small-ish recoil: uT < 15 GeV
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Measurement Strategy

~pT(ν) = −~pT(ℓ) − ~uT

m2
T = 2pT(ℓ)pT(ν)(1 − cos ∆φℓν)

– Template fits on parametric simulation of mT, pT(ℓ) and pT(ν)

– Precision on pT(ℓ): 10-4 level; precision on uT: %-level;
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W Production
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– Production/decay model: RESBOS, PHOTOS/WGRAD

– Dominant uncertainties:

∗ PDF: ≈ 10 MeV

∗ Photon radiation: ≈ 11 MeV (CDF), ≈ 7 MeV (DØ)
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Electron Energy Scale (DØ)

– Calorimeter calibration

– Corrections for energy-loss in uninstrumented regions

∗ Detailed GEANT simulation

∗ Material tuning with 4×15 fractional energy distributions

⇒ E and η dependent parameterization of response and resolution

0nX

0.05 0.1 0.15 0.2 0.25 0.3

EM1  0.0162±0.1648 

EM2  0.0158±0.1705 

EM3  0.0175±0.1528 

Combined  0.0095±0.1633 

M.P. Sanders 8 LMU München



Electron Energy Scale (DØ)

Emeas = αEtrue + β ⇒ fit for α and β in Ee bins

Use mZ (LEP) and 18.7k Z → e+e− events
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⇒ Largest uncertainty on mW: 34 MeV
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Lepton Momentum Scale (CDF)

– Tracker calibration ⇒ precise tracker simulation

– Alignment using cosmics

– Momentum scale

∗ Set by fits to 600k J/ψ events

∗ In bins of 1/pT(µ) and cot θµ
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⇒ Uncertainty on mW: 17/30 MeV (muon/electron)
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Recoil Momentum Scale

~uT = ~u hard
T + ~u soft

T + ~u electron
T Scale set by ηimb in Z → ℓℓ events
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Uncertainty on mW:

– DØ: 6 MeV (mT), 12 MeV (pT), 20 MeV ( /ET)

– CDF: 9 MeV (mT), 17 MeV (pT), 30 MeV ( /ET)
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Results (CDF)

51k W → µν events
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Combination of six measurements:

mW = 80.413 ± 0.034stat ± 0.034syst GeV

mW = 80.413 ± 0.048 GeV (200 pb−1)
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Results (DØ)

500k W → eν events
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80.401 ± 0.023 GeV
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80.402 ± 0.023 GeV

Combination of three measurements:

mW = 80.401 ± 0.021stat ± 0.038syst GeV

mW = 80.401 ± 0.043 GeV (1 fb−1)
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Combination

– Correct old CDF measurements to modern PDF

– Correct to the same ΓW value

– PDF, QED, ΓW uncertainties correlated

 (GeV)Wm
80 80.2 80.4 80.6

LEP2 average  0.033±80.376 

Tevatron 2009  0.031±80.420 

D0 Run II  0.043±80.402 

D0 Run I  0.083±80.478 

Tevatron 2007  0.039±80.432 

CDF Run  II  0.048±80.413 

CDF Run 0/I  0.081±80.436 

World average  0.023±80.399 

July 09 
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Interpretation

Standard Model LEPEWWG SUSY PRD 81, 035009 (2010)
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Using mtop = 173.1 ± 1.3 GeV

⇒ mH = 87+35
−26 GeV
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Future

More data, at higher L

– Smaller statistical uncertainty

– Better determination of momentum scale

– Better constraints on production model

– More energy in the detector
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Conclusion

– mW = 80.420 ± 0.031 GeV (Tevatron)

mW = 80.399 ± 0.023 GeV (Tevatron & LEP)

– Precision from Tevatron better than LEP

– Goal: get down to 15 MeV uncertainty

– Find the Higgs boson . . .
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W Boson Width

Sensitive to decays to non-SM particles

New Tevatron combination: ΓW = 2.046 ± 0.049 GeV

1600 2000 2400

Width of the W Boson

 [MeV]WΓ February  2010

Measurement  [MeV]WΓ

 / dof = 1.4 / 42χ

SM
* (Preliminary)

CDF-Ia  329±2,032 

CDF-Ib  138±2,043 

-I∅D  172±2,242 

CDF-II  72±2,033 

-II∅D  72±2,034 

Tevatron Run-I/II  49±2,046 

LEP-2*  83±2,196 

 42±World Av.* = 2,085 
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CDF Electron Tracking
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Selection & Background

Very small background

W → τντ

Z → ℓℓ

Electron/muon-like jets

DØ ≤ 6 MeV selection, ≤ 5 MeV background

CDF ≈ 9 MeV background (large Z → µµ contribution)
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